Effects of glucose-dependent insulinotropic polypeptide receptor knockout and a high-fat diet on cognitive function and hippocampal gene expression in mice.
It has been previously demonstrated that compromise of glucose-dependent insulinotropic polypeptide receptor (GIPR) action and chronic consumption of a high-fat diet can independently impair memory and learning ability, however, the underlying pathology remain to be elucidated. The present study investigated the effects of GIPR knockout (KO), alone and in combination with a high-fat diet, on aspects of cognitive function and hippocampal gene expression in mice. In object recognition tests, normal mice exhibited effective memory, preferring to investigate the novel over the familiar object. However, wild-type (WT) mice fed a high-fat diet and GIPR KO mice fed a standard or high-fat diet demonstrated no such discrimination, suggesting the impairment of memory function. This decline in cognitive function was associated with marked changes in the expression levels of hippocampal genes involved in memory and learning. The chronic consumption of a high-fat diet decreased the hippocampal gene expression levels of mammalian target of rapamycin (mTOR), neurotrophic tyrosine kinase receptor type 2 (NTRK2) and synaptophysin. Notably, the GIPR KO mice fed a high-fat diet exhibited no reduction in the hippocampal expression of synaptophysin expression, however, the GIPR KO mice fed a standard rodent maintenance diet exhibited reduced hippocampal expression of mTOR compared with the WT controls. These data highlighted the importance of intact GIPR signalling and dietary composition in modulating memory and learning, and hippocampal pathways involved in the maintenance of synaptic plasticity, including mTOR and NTRK2, appear to be key in this regard.